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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the life of an A! 
alloy wiring by suppressing the genera tion of any dimple 
at the Al alloy wiring. 

SOLUTION: A titanium film 13a is formed on an inter- 
layer insulating film, and a titanium nitride film 13b is 
formed on the titanium film 13a, and a (111) oriented Al 
alloy layer 13c made of Al-Cu is formed on the titanium 
nitride film 13b. Thus, the titanium nitride film 13b can be 
prevented from being brought into contact with the 
inter-layer insulating film so that the (111) orientation of 
the titanium nitride film 1 3b can be ensured without any 
influence on nitrogen in the titanium nitride film 13b. 
Therefore, the Al alloy layer 1 3c formed on the titanium 
nitride film 13b can be also composed of the (111) 
orientation, and energy in a grain boundary can be 
reduced by reducing the defect of the grain boundary of 
the Al alloy layer 1 3c. Thus, the formation of a CuAlx 
phase can be suppressed, and the generation of any 
dimple can be suppressed, and the life of a wiring can be 
improved. 
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[0 04 1] c^4 ( c) tg^-r^zsj y*v^) vir^ 
y-iocm^mx. le^mi i tnv^^^^ h^— ;b^ji^jgg 

fcb-C, TiMl 2ai:TiN|Sl 2bi:SJIM{c«Jg 
U $e)JC3>^i7 ;i/:£-J^>^;^^> (w) 12 

c<&/^UT^<$';H 2 a. 1 2h±izmm-r^o ^tLC 
J: n^^'t^ ;Utt^tUT;^^;H 2 a. 12b 
SViJ'>^;^5^>l 2 cK:j;oT««)ji**l,S. 
[0 0 4 2] •€^©^. >'tU7'^^5';H 2 a. 1 2 b^ilF 
^>y>C7^> 1 2 c<£cts/^y^.;/^ nv^'^hTjx— 
;i/P^fc:©««*>»tUT^^^;H 2 a. 1 2 bStfi' >^!?'>^7^ 
>12c?&S-r. CltlfclJ:?). y— >^8. K^-f>9a? 

^©a^og^M^^jEtg^nfewr^y i 2ASfl^^^n5, 



C^5 (a) lcm-r:s:m:i 1 s t Al^E^i 2©jg 

[0 0 4 3] ^ ^';HKa:. 3 0 nmm&<Dmm(DT im 
12ai:. 2 0 nmajS®MIP©T iNMl 2 bi:. 4 
5 0~9 0 OnmaS®i^©Al-CuJKl 2 c t. 
2 OnmaS®M^©TilKl 2di:. 2 0nmSS© 
Mff©TiNMl 2efc<&Jlifc«JiJBiig-rSii:fcj:o 
Tff^o C:©J:^{c:. Al -CuMl 2 c-I^T iNKl 
2b©Tge{::TiJll 2 at:mmi.Xtcmmiii3i^X\>\ 

[0 0 4 4] Cmb (b) fcg^l-xSD 7;*- by 
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V^^y'^Xg^&Jgb. 1 s t A l^^gB^l 2&yt^ 
lft«U CCD73»- hVi?;^ h<Da* 1 s t A l^ffii^ 

ntJ:t», 7* hUi?:^ hT®;>{i5';i/|Ki>sSlt)^ 1st 
[0 0 4 5] JfeJC. ^^yoif^Jl/T^ >^CDT;i'*U2k^ IC 
&BSi*bT 1 s t Al-g^Ei^l 2SSaj^F-a--5. 

s t Al^ffiilSl 2*s>»^^— r^^^p'^tiS. 

Bb'5:V^T-^^>'l/M&«fiEbfc«-&{c-r)V^T. 1 s t A 
l-^iE^12® (111) IBlRllSXliat-^^. 2fc 

iHU mf^cOWU^^ylA (111) ElpIttXiiai^— ^5- 20 

;^*g(^)ft:^^lS^rg^u•rv^s„ j&^j, (i 1 1) eish^ 
x«if-^!7S^i:tt, (111) iBiant^x«ac-r«!l^ 
bt©*)T-fe?3. fc:— (111) iBiRi 

CO 0 4 6] dCDiaA^&JlHI^SJiaC^ TiK12aSIB 

gbfc«-&:54SKmb3&v->J©-&fcjt^-r (1 1 1) Eiqi 

7">>^i^g^D«;»cffl[As^^m^;=/J^$<^i;■^T^^5o o^O, 
TilKl 2a<&E®bT. TiNMl 2bAs^<gMl 1 30 
i:g!b5&V^J;^(c:fe-^TV'>-5fc^^). TiNJK12bftJO 

(N) izji?,§emifimti-r. t iNmi 2h<D n 

1 1) ElSrt4*siS<)5:D. T i NJK 1 2 b±{CJIJJ5E$n 
SAl-CuMl 2 CCD (1 1 1) Eiegffi4)Ji5<ftr3 

[0 0 4 7] i®fc«>. je®*fc#|Bl±AS33Ei5S«fcCu 
u^ia[*s®<&e>^^^J:■5K: (^*>e.fSltifc«J^i:lEt) 40 
H^xgc^tcSSbfci'i?^ hPJg|«ii«*fc:SH'TSi5' 

[0 0 4 8] (c) tc^vt-XSD 04 (c) 2iV 

05(a), (b) {c^-r 1 s t A l^Elgl 3 i:|5l 
«®xg^lgT, JSP^i^Ml 4<&:rt-b-C2ndAl-& 
^IEi®15*JB^U *^«c^llB*e^Ml 6^^bT3 
rdAl^E^gl T^JB^fS. c:©i:$, 2ndA 50 
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l^^E^l 52itf 3 rdAl-g-^g^jSgl 7 1 s t A 

3 tmm(Dmmr'mfS.-r?>rciti:>. ^n^2 

ndAl^E^l 5StJ'3 rdA l-^^SMl 7<DB 

[0 0 4 9];!®^, -i^i^N^M^StC^gi^l 6. 1 
7%£EM-reci:{ci-oT, 01 {c^-r4i^<!ji:^KAs^ 
^^^o T i NM>St|f A 1 - C uM®TC 

TilKAJiBS*nfc%)0-^, 1 s t Al-&^ia|gl 3. 
2ndAl^gB^l 5^u;3 rdAl^^ffii^l 7^ 
' ©^«Al-^Ei^*«figt-5c:i:{cj;f). v^^^y^v 

[00 5 0] imcDmmmm) m i i^ii^^T-tt. a i 

-CumStfT iNK®T®K:T iiK&EMU TiN 

JK® (1 1 1) iBisitt5&iRj±$-fr5c:fcr-, ai-cu 

M® (1 1 1) lEiaH4$|qi±^-e-. ^SAl-^^BHi^c 
43»tS7^-f >7•;^®#g^<£^tlI®JbTV^SA^. A l-^^E 

«t*>Mts (111) ffitansAsiai_h-r-#n«. m®;?^ 

[0 0 5 1] m^i£. 0 2fc?st-TiNMl 3b®TgB 
tT iMl 3 a<£Egb3&V^;^J5gT♦feoTt)v ;^>'^-v;S' 
^g®PMlS^fi&iJ63|5J:i)*»]iS»-5Ci:{c:j;»), S@ 
:^^Asai»Ti!>55;VNt^ffiT-®M*^::^>'^ >y {CT T i N 

mi 3hifim^X'&^rz6t). m'^:if:^izx?,mw&^if 

■r. (1 1 1) i2|qH4SfRj±t-SCi:As-^#s„ ^{^fl«j 
fctt> ^(D:7.n^jifmf^(Om^Stifi 1 X 1 0 ' T o r 

aSlxlO" To r raTlc-rnKiV-., 
[0 0 5 2] ^l^JS?B.«t::*5(tSAl-a-5fe@ffi|i 
13. 15. 1 7fcW:/7i}^l 2^:®g!«gSS{C*^V^T, 
07{C7n-rJ:a{c. Al^^SBJSia. 15, 1 7 SSH 
/oisvjy^yi 2®s)^{R|{cAi-&^Ji5 i SiBM-rs 
J:3fcbT*)i^^. ^titt, ^ 1 HJfBJKSSTHt, n^^' 
^ h Jt^— >'l/®saiffl'fb{c^fST- CMOSh^ 
>j;;:^^-^^«Al^^Ei^l 3, 15. 1 7®S^fi<j 
Jew (^5'>^/;^5^» S#-rsw:7-^^y 1 2*ffiffib-c 
^^S®•C^SAS, A 1 fcWfcAJgf^^tlS:^. Alt: 

JCi^Hgtl&t^^-As^b (*— >r> K-;i/^^) ^ v 

*VV Al-&^K:^HS-r5^?L#SII$nTAl7l?>f K 

CO 0 5 3] c:®fe«). Al^Ei^l 3. 15. 17 

■t-ntf. Al7lf>f KCAl-&^56set«&$n, ±mmMt: 

«t-5{C. ^l|y£JB.^t:fe{t5Al^^feE!S®— gg^w 
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[0 0 5 4] oSD. ±iELfcJ:pt:A iTl^'f Ktt. 

[0 2] mii^ini-^Ai-^^msd&m^iti:k\^izmx' 

[03] la 1 t5^-r#SW*:^g©S{i§xgS^^ST-fe 



[04] ia3{c^<*^{*^M®«jixas^t-E-r*fe 
[05] m4tzm<^mi*msi(Dmm:r.m^^t^t^:& 

[06] 01(Cg^-rMii®Al-^iBi^ttJe3fe®:^igO 



( 8 ) #gB¥^ 1 1 -3 5 4 5 1 9 
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[0 7] flb®llifEfl$g|K::foMt5Al-&^i2iSgj£^$q^^ 

[0 8 ] iit<Dmmmmicin-^i,A i -^^msLiSim^^-t 

[09] *^B^#e.©mta^<7'^ >r;i/<D^^^ 
[010] tife*tI*5{t^Al^^igi^CD;Big^gJi^^5 

[^■^®ifi?§] 

10 1— >«Jn>a«, 2— n- M'i7 3 — p" S 
4 — STIM, 4 a—(K!lSi^JK. 5— y 
— hffi<hM. 6—y— h®Bi, 7—{BSMfbKx 8— V 
-X. 9"KL/'r>, 1 0-SI^J^WjS 1 0. 6 a. 8 
a. 9a—>U1J-'f KM> 1 1 -WHi^i^iK, 1 2 -W 
T-^i/. 1 3 — 1 s t Al^iS^, 13a—TiMx 
13 b— TiNM^ 13 c— Al-CuM. 1 3 d— T 
im. ISeTiNlKs 1 4 — 2 n d A 1 -&^iB«ll. 1 
5 — 3 r dA 1^5 
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